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resin. An upper surface of the second portion 1s lower than
an upper surface of the first portion and has less uneven
portions than the upper surface of the first portion.
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MOLD PACKAGE AND MANUFACTURING
METHOD THEREOFK

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a U.S. national stage of International
Application No. PCT/1P2014/002847 filed on May 29, 2014

and 1s based on Japanese Patent Application No. 2013-
116855 filed on Jun. 3, 2013, the disclosures of which are
incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a mold package, which
seals one surface of a substrate and a wiring part disposed on
the one surface of the substrate with a molding resin, and
also relates to a manufacturing method of the mold package.
In this mold package, the wiring part 1s disposed to straddle
a periphery end of the molding resin.

BACKGROUND ART

A mold package including a substrate having one surface
and another surface opposite to the one surface 1s well
known. In this kind of mold package, a wiring part 1s
disposed on the one surface of the substrate, and the one
surface and the wiring part are sealed by the molding resin
(for example, refer to Patent Literature 1).

In this kind of mold package, the wiring part 1s sealed by
the molding resin so that the wiring part 1s disposed to
straddle a periphery end of the molding resin. That 1s, an end
of the molding resin intersects with the wiring part and
partial portion of the wiring part 1s exposed from the
molding resin and the remaining portion of the wiring part
1s sealed by the molding resin.

In the above-described configuration, when appressing a
metal mold for shaping the molding resin on the substrate,
a gap 1s generated between the metal mold and the substrate
caused by an uneven surface of the wiring part. Thus, 1n the
molding process, the resin may leak toward outside from the
gap between the metal mold and the substrate. The leakage
of the molding resin may cause a resin burr at a portion
which forbids an existence of the molding resin.

PRIOR ART LITERATURES

Patent Literature

[Patent Literature 1] JP 2003-229443 A

SUMMARY OF INVENTION

In view of the foregoing difliculties, 1t 1s an object of the
present disclosure to provide a mold package that restricts a
generation of a resin burr caused by a leakage of resin
maternial from a periphery end of a molding resin, and to
provide a manufacturing method of the mold package.
Herein, the mold package seals one surface of a substrate
and a wiring part disposed on the one surface of the substrate
with the molding resin, and the wiring part 1s disposed to
straddle the periphery end of the molding resin.

According to an aspect of the present disclosure, a mold
package includes a substrate, a wiring part, a molding resin,
and a resin film. The substrate has a first surface and a
second surface disposed opposite to the first surface. The
wiring part 1s disposed on the first surface of the substrate

10

15

20

25

30

35

40

45

50

55

60

65

2

and protruded from the first surface of the substrate. The
molding resin 1s disposed on the first surface of the substrate.
The molding resin partially seals the first surface of the
substrate and partially seals the wiring part, the molding
resin includes an end disposed on the wiring part and
intersects with the wiring part, and the end of the molding
resin 1s disposed at a periphery portion of the molding resin
so that a portion of the wiring part 1s exposed from the
molding resin and a remaining portion of the wiring part 1s

sealed by the molding resin. The resin film 1s disposed
between the first surface of the substrate and the end of the
molding resin. The resin film seals the wiring part and a
portion of the first surface of the substrate which 1s adjacent
to the wiring part, the resin film extends from an inner side
of the end of the molding resin to an outer side of the end
of the molding resin, the resin film includes a first portion
disposed at the inner side of the molding resin and a second
portion disposed at the outer side of the molding resin, the
second portion 1s seamlessly integrated with the first portion,
the first portion of the resin film has an upper surface and the
second portion of the resin film has an upper surface, the
upper surface of the second portion 1s lower than the upper
surface of the first portion by providing a rising portion
between the second portion and the first portion, and the
upper surface of the second portion has less uneven portions
that are caused by the wiring part compared with the upper
surface of the first portion.

In the above mold package, the upper surface of the
second portion of the resin film has small numbers of uneven
portions. Thus, a high surface adhesion between the upper
surface of the second portion and the metal mold can be
secured and a resin burr caused by the leakage of the
molding resin from the end of the molding resin can be
properly restricted.

According to another aspect of the present disclosure, a
manufacturing method of a mold package 1s provided. The
mold package includes a substrate, a wiring part, a molding
resin, and a resin film. The substrate has a first surface and
a second surface disposed opposite to the first surface. The
wiring part 1s disposed on the first surface of the substrate
and protruded from the first surface of the substrate. The
molding resin 1s disposed on the first surface of the substrate.
The molding resin partially seals the first surface of the
substrate and partially seals the wiring part, the molding
resin includes an end disposed on the wiring part and
intersects with the wiring part, and the end of the molding
resin 1s disposed at a periphery portion of the molding resin
so that a portion of the wiring part 1s exposed from the
molding resin and a remaining portion of the wiring part 1s
sealed by the molding resin. The resin film 1s disposed
between the first surface of the substrate and the end of the
molding resin. The resin film seals the wiring part and a
portion of the first surface of the substrate which 1s adjacent
to the wiring part, and extends from an inner side of the end
of the molding resin to an outer side of the end of the
molding resin.

The manufacturing method of the mold package includes
a preparation process preparing the substrate on which the
wiring part 1s disposed, a resin film formation process
forming the resin film on a predetermined portion of the first
surface of the substrate, herein the predetermined portion 1s
a portion that faces the resin film to be formed, and a
molding process placing the substrate to which the resin film
1s attached in a metal mold and forming the molding resin on
the first surface of the substrate. The metal mold has a cavity
and the cavity has a shape corresponding to a shape of the
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molding resin, and the end of the molding resin 1s disposed
on the wiring part via the resin film and intersects with the
wiring part.

The resin film 1ncludes a first portion disposed at the inner
side of the molding resin and a second portion disposed at >
the outer side of the molding resin. The second portion 1s
seamlessly integrated with the first portion. The metal mold
1s partially contacted with and pressed on the resin film 1n
the molding process to shape the second portion of the resin
f1lm, and the second portion of the resin film has an upper
surface disposed lower than an upper surface of the first
portion by a rising portion. The molding resin 1s filled 1n the
metal mold after the upper surface of the second portion 1s
pressed by the metal mold to have less uneven portions
compared with the upper surface of the first portion.

With the above manufacturing method, 1n the molding
process, the first portion of the resin film 1s placed in the
cavity without being contacted with the metal mold. Under
this state, the second portion 1s appressed by the metal mold. 20
By this appressing, the second portion of the resin film 1s
contacted with the metal mold with the planarized uneven
portions. The uneven portions are caused by the wiring part
disposed under resin film. Thus, the leakage of the molding
resin can be restricted. 25

In the present disclosure, the rising portion disposed
between the first portion and the second portion 1n the resin
film 1s also contacted with the metal mold. Thus, a leakage
path of the molding resin 1s generated along the rising
portion. That 1s, the leakage path has a bent shape, and the 30
bent shape of the leakage path can greatly restrict the
leakage of the molding resin compared with a case in which
the leakage path has a straight shape.

As described above, 1n the present disclosure, during the
molding process, the leakage of the molding resin from the 35
gap between the metal mold and the substrate can be
restricted. Herein, the gap 1s generated by the uneven
portions on the substrate caused by the wiring part. Thus, a

resin burr caused by the leakage of the molding resin from
the end of the molding resin can be properly restricted. 40
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BRIEF DESCRIPTION OF DRAWINGS

The above and other objects, features and advantages of
the present mvention will become more apparent from the 45
following detailed description made with reference to the
accompanying drawings. In the drawings:

FIG. 1A 1s a diagram showing a cross-sectional view of a
mold package according to a first embodiment of the present
disclosure, and FIG. 1B 1s a diagram showing an enlarged 50
view of an area A shown 1n FIG. 1A;

FIG. 2 1s a diagram showing a top view of the mold
package shown in FIG. 1A;

FIG. 3A 1s a diagram showing an enlarged view of an area
B shown in FIG. 2, and FIG. 3B 1s a diagram showing a side 55
view of the mold package shown i FIG. 3A 1n a direction
shown by an arrow C;

FIG. 4A 1s a diagram showing a cross-sectional view of
the mold package during a manufacturing process according
to the first embodiment, FIG. 4B 1s a diagram showing an 60
enlarged view of a vicinity of a resin film before a pressing
process, and FIG. 4C 1s a diagram showing an enlarged view
of the vicinity of the resin film after the pressing process 1s
performed;

FIG. 5 1s a diagram showing a cross-sectional view of a 65
mold package according to a second embodiment of the
present disclosure;

4

FIG. 6 1s a diagram showing a cross-sectional view of a
mold package according to a third embodiment of the
present disclosure; and

FIG. 7A 1s a diagram showing a cross-sectional view of a
mold package which 1s manufactured as a test sample by
inventors of the present disclosure, and FIG. 7B 1s a diagram

showing a side view of the mold package shown 1n FIG. 7TA
in a direction shown by an arrow D.

EMBODIMENTS FOR CARRYING OU'T
INVENTION

The inventors of the present disclosure have carried out a
trial manufacturing of a mold package as shown in FIG. 7A
and FIG. 7B. During the trial manufacturing, the inventors
faced the following dithiculties.

As shown 1n FIG. 7A and FIG. 7B, a substrate 10 has one
surface 11 and another surface 12 arranged opposite to the
one surface 11, and a wiring part 20 including multiple wires
are arranged on the one surface 11 of the substrate 10 at
intervals. The multiple wires 20 are protruded from the one
surface 11 of the substrate 10. The one surface 11 of the
substrate 10 and the multiple wires 20 are sealed by a
molding resin 30. The one surface 11 of the substrate 10 1s
also referred to as a first surface, and another surface 12 of
the substrate 10 1s also referred to as a second surface.

The molding resin 30 has a periphery end 31, and the
periphery end 31 1s disposed along an arranging direction of
the multiple wires of the wiring part 20 and intersects with
the multiple wires. Specifically, for each wire 20, an end 1s
disposed inside of the molding resin 30 and the other end 1s
disposed outside the periphery end 31 of the molding resin
30.

Usually, each wire 20 1s sealed by a protection film P1
made of electrically insulating material, such as polyimide.
The protection film P1 seals the wiring part 20 and an
intervening portion between adjacent wires of the wiring
part 20 on the one surface 11 of the substrate 10. The
molding resin 30 1s disposed on the protection film P1.

As described above, the molding resin 30 for sealing the
one surface 11 and the wiring part 20 1s formed using a metal
mold 100 by molding process. The metal mold 100 has a
cavity 103 for shaping the molding resin 30, and the cavity
103 has a shape corresponding to a shape of the molding
resin 30. In the molding process, the metal mold 100 1s
appressed to the one surface 11 of the substrate 11 at a
portion exposed from the molding resin 30.

In the trial manufacturing, as shown in FIG. 7B, the
portion to which the metal mold 100 1s appressed has uneven
portions caused by the wiring part 20. Thus, gaps S1 are
generated between the metal mold 100 and the substrate 10.
In the molding process, the molding resin 30 may leak from
the gap S1. The leakage of the molding resin 30 may cause
a generation of a resin burr at a portion which forbids an
existence of the molding resin 30.

The following will describe embodiments of the present
disclosure with reference to the accompanying drawings.
Embodiments of the present disclosure will be described
below with reference to the drawings. In the following
respective embodiments, parts identical with or equivalent
to each other are denoted by the same symbols for simpli-
tying description.

First Embodiment

The following will describe a mold package according to
a first embodiment of the present disclosure with reference
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to FIG. 1A to FIG. 3B. In FIG. 2, the wiring part 1s omitted.
In FIG. 3A, an end 31 of the molding resin 30 1s shown by
a dashed line. In FIG. 3B, the molding resin 30 1s omitted.
The mold package may be mounted to a vehicle, and may be
used as an apparatus for drniving various apparatuses
equipped to the vehicle.

The mold package according to the present embodiment
mainly includes a substrate 10, wiring parts 20, 21, and a
molding resin 30. The substrate 10 has one surface 11 and
another surface 12 arranged opposite to the one surface 10.
The wiring parts 20, 21 are disposed on the one surface 11
of the substrate 10 and are protruded from the one surface
11. The molding resin 30 seals the one surface 11 of the
substrate 10 and the wiring parts 20, 21. In the present
embodiment, electronic components 40, 41 are disposed on
the one surface 11 of the substrate 10, and the electric
components 40, 41 are also sealed by the molding resin 30.

The molding resin 30 1s disposed on the one surface 11 of
the substrate 10. The molding resin 30 seals the wiring part
20, the electric components 40, 41, and the one surface 11
of the substrate 10. In the present embodiment, another
surface 12 of the substrate 10 1s exposed from the molding
resin 30. As described above, a typical half-molded package
will be described as an example of the mold package
according to the present embodiment.

The substrate 10 1n the present embodiment 1s provided
by a printed board mainly made of resin material, such as
epoXy resin or a glass epoxy resin. As shown 1n FIG. 2, the
substrate 10 has a planar rectangular shape.

The wiring parts 20, 21 include a first wiring part 20 and
a second wiring part 21. The first wiring part 20 1s disposed
to straddle the periphery end 31 of the molding resin 30 on
the one surface 11 of the substrate 10. The second wiring,
part 21 1s entirely disposed inside of the molding resin 30.

The first wiring part 20 extends from inner side of the
molding resin 30 to outer side of the molding resin 30.
Herein, on the one surface 11 of the substrate 10, the first
wiring part 20 extends 1n a direction from a central portion
sealed by the molding resin 30 to a periphery portion
exposed from the molding resin 30.

The wiring parts 20, 21 are made of metal material, such
as Cu. As shown 1n FIG. 3A and FIG. 3B, the first wiring part
20 1ncludes multiple first wires arranged in a direction at
intervals. The end 31 of the molding resin 30 1s disposed
along an arrangement direction of the multiple first wires 20,
and 1ntersects with the multiple first wires 20.

The end 31 of the molding resin 30 1s approximately
disposed on a middle portion of each first wire 20 and
intersects with each first wire 20 at the middle portion. In
cach first wire 20, a portion disposed close to an end of the
substrate 10 1s exposed from the molding resin 30, and
remaining portion disposed close to a central portion of the
substrate 10 1s sealed by the molding resin 30.

The electric components 40, 41 mounted on the one
surface 11 of the substrate 10 may include surface mounting
devices or through hole devices. In the present embodiment,
the electronic components include an IC chip 40 and a
passive component 41 as an example.

The IC chip 40 1s electrically connected to the wires 20,
21 using mounting material, which 1s not shown, and a
bonding wire 42. The mounting material may be provided by
solder or Ag paste. The bonding wire 42 may be made of Au
or Al. The passive component 41 may be a capacitor or a
resistor, and 1s connected to the wires 20, 21 by the mounting,
material.

The molding resin 30 1s made of typical molding material,
such as epoxy resin. The molding resin 30 may further
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6

include filler, such as alumina or silica. The molding resin 30
may be formed by a transfer molding method or a compres-
sion molding method.

The molding resin 30 has a plate shape and has a planar
s1ize equal to smaller than a planar size of the substrate 10.
As shown i FIG. 2; the molding resin 30 has a planar
rectangular shape, and has four ends 31 at four periphery
sides of the rectangular shape.

As shown 1in FIG. 1A to FIG. 3B, a resin film 50 is
disposed between the one surface 11 of the substrate 10 and
the end 31 of the molding resin 30. The resin film 50 1s
seamlessly shaped as one piece. At each side of the molding,
resin 30, a width direction of the resin film 50 1s disposed
extending from an outer side of the end 31 of the molding
resin 30 toward an 1nner side of the molding resin 30.

The resin film 50 partially seals each of the multiple first
wires 20 and also seals a portion of the one surface 11 of the
substrate 10 disposed adjacent to the first wire 20 or dis-
posed between two adjacent first wires 20.

As shown 1 FIG. 2, the resin film 50 1s disposed along
cach end 31 of the molding resin 30 and has a rectangular
frame shape on a plane. The resin film 50 includes a first
portion 31 disposed inside of the molding resin 30 and a
second portion 52 disposed outside of the molding resin 30.

As shown 1n FIG. 1A, FIG. 1B, FIG. 3A, and FIG. 3B, the
resin film 50 has a rising portion 53 disposed at a border
between the first portion 51 and the second portion 52. The
rising portion 53 1s disposed corresponding to the end 31 of
the molding resin 30. The end 31 of the molding resin 30 and
the rising portion 33 are disposed on the same plane that 1s
perpendicular to the one surface 11 of the substrate 10. The
second portion 52 has an upper surface 52a and the first
portion 51 has an upper surface 5S1a. On the substrate 10, the
upper surface Sla of the first portion 51 1s disposed lower
than the upper surface 52a of the second portion 32 via the
rising portion 53.

As described above, the protruded first wires 20 cause
uneven portions on the upper surface of the resin film 50. In
the present embodiment, the upper surface 52a of the second
portion 52 has less uneven surface than the upper surface
51a of the first portion 51. Specifically, as shown 1in FIG. 3A
and FIG. 3B, the upper surtace 51a of the first portion 51 has
uneven surface which 1s nherited from the uneven surface
of the multiple first wires 20. On the upper surface 52aq of the
second portion 52, the uneven portions are reduced and the
upper surface 52a of the second portion has an approxi-
mately planar shape.

As described above, the resin film 50 1s seamlessly shaped
as one piece. That 1s, the first portion 51 and the second
portion 52 are seamlessly integrated with each other as one
piece and are made of the same material. Specifically, the
resin film 50 1s shaped by applying resin material, such as
polyimide, acrylic resin, or epoxy resin on the one surface 11
of the substrate 10 and hardening the resin matenal. A
coellicient of elasticity of the resin film 50 1s appropnately
set to 10 GPA for absorbing thermal stress.

The following will describe an example of dimensions of
the resin film 50 shown 1n FIG. 1B. The dimensions are not
limited to the this example. The first portion 51 may have a
width W1 of equal to or greater than 0.2 millimeters, and the
second portion 52 may have a width W2 of equal to or
greater than 0.2 millimeters. The first portion 51 may have
a thickness d1 (film thickness) of equal to or greater than
several dozen micrometers, the rising portion 53 may have
a height d2 of equal to or greater than 1 micrometer.
Favorably, the rising portion 33 may have a height d2 of
equal to or greater than 5 micrometers.
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The following will describe a manufacturing method of
the mold package according to the present embodiment with
reference to FIG. 4A to FIG. 4C. First, 1n the preparation
process, the substrate 10 including the wires 20, 21 are
prepared. For example, the preparation process may be
performed by a manufacturing method of a typical printed
board.

In the following resin film formation process, on the one
surface 11 of the substrate 10, the resin film 50 1s formed at
a predetermined position at which the end 31 of the molding
resin 30 1s to be disposed. In the resin film formation
process, material of the resin film 50 may be applied on the
one surface 11 of the substrate 10 by, for example, a printing
or dispensing. Then, the applied matenial 1s hardened for
forming the resin film 50.

The resin film 50 partially seals each of the multiple first
wires 20 and a portion of the one surface 11 of the substrate
10 disposed adjacent to the first wire or disposed between
adjacent first wires 20. In this step, as shown 1n FIG. 4B, the
resin {ilm 350 has no height difference on the top surface
since the rising portion 53 1s yet not formed between the first
portion 51 and the second portion 52.

Then, 1n the component mounting process, the electric
components 40, 41 are mounted on the one surface of the
substrate 10, and the wire bonding 1s performed to connect
the electric components 40, 41 with the wires. By this
process, the electric components 40, 41 are mounted to the
substrate 10. The resin film formation process and the
component mounting process may be switched as needed 1n
the practical processing.

Then, the molding process 1s carried out as shown 1n FIG.
4A to FIG. 4C. In the molding process, a metal mold 100
having a cavity 103 1s used to shape the molding resin 30.
The cavity 103 of the metal mold has a shape corresponding
to a shape of the molding resin 30. The metal mold 100
includes an upper mold 101 and a lower mold 102 to be
joined with the upper mold 101 for performing the resin
molding. The upper mold 101 1s removable from the lower
mold 102. The cavity 103 1s defined between the upper mold
101 and the lower mold 102.

As shown 1 FIG. 4A, in the molding process, the
substrate 10 to which the electric components 40, 41 are
mounted and the resin film 50 1s attached 1s placed at an
inside portion of the metal mold 100. At this time, as shown
in FIG. 4B, the second portion 52 of the resin film 50 1s
contacted with the upper mold 101 of the metal mold 100.
Further, as shown in FIG. 4C, the upper mold 101 presses
the second portion 52 1n a direction toward the substrate 10.

By pressing the second portion 52, the rising portion 33
of the resin film 350 1s formed at a border between the first
portion 51 and the second portion 52. Further, the rising
portion 53 1s formed under the end 31 of the molding resin
30 so that the end 31 of the molding resin 30 and the rising
portion 53 are disposed on the same plane that 1s perpen-
dicular to the one surface 11 of the substrate 10.

As shown 1n FIG. 4C, the upper surface 52a of the second
portion 52 becomes lower than the upper surface 51a of the
first portion 51 by forming the rising portion 53. That 1s,
when the upper surface 52a of the second portion 52 1s
defined as a low portion, the upper surface 51a of the first
portion 31 1s defined as a high portion that 1s higher than the
low portion.

As described above, the second portion 52 of the resin
film 50 1s pressed by the metal mold. Thus, on the upper
surface 52a of the second portion 52, the uneven portions
caused by the first wires 20 are planarized compared with the
upper surface 51a of the first portion 31. The resin material
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8

for configuring the molding resin 30 1s filled 1n the cavity
103 under a condition that the second portion 52 of the resin
film 50 1s pressed by the metal mold 100.

By the above-described process, the molding resin 30 1s
formed on the one surface 11 of the substrate 10. The end 31
of the molding resin 30 i1s formed so that the end 31 1is
disposed 1n an arrangement direction of the multiple first
wires 20 on the multiple first wires 20 and intersects with the
multiple first wires 20. Then, the substrate 10 to which the
molding resin 30 1s attached is taken out from the metal
mold 100, and the molding process 1s ended. The mold
package according to the present embodiment 1s manufac-
tured as described above.

In the present embodiment, during the molding process,
the first portion 51 of the resin film 50 1s disposed within the
cavity 103 without being contacted with and pressed by the
upper mold 101 of the metal mold 100. During the molding
process, only the second portion 52 1s pressed by the upper
mold 101 of the metal mold 100 under the state 1n which the
first portion 51 of the resin film 50 1s disposed within the
cavity 103 without being contacted with and pressed by the
upper mold 101 of the metal mold 100.

By pressing the second portion 52 of the resin film 30,
uneven portions of the upper surface 52a of the second
portion 32 are substantially planarized by the upper mold
101 of the metal mold 100. By this configuration, a leakage
of the molding resin 30 1s restricted.

In the present embodiment, as shown 1n FIG. 4A to FIG.
4C, during the molding process, the rising portion 53 of the
resin film 50, which 1s disposed between the first portion 51
and the second portion 52, 1s also contacted with the upper
mold 101. Thus, a leakage path of the resin material to form
the molding resin 30 1s generated along the rising portion 53.
That 1s, the leakage path has a bent shape along the rising
portion 53 and the second portion 52. The bent shape of the
leakage path can substantially restrict the resin material
leakage compared with a case in which the leakage path has
a straight shape.

As described above, 1n the present embodiment, during
the molding process, the resin material for configuring the
molding resin 30 1s avoided from leaking from the gap
generated between the metal mold 100 and the substrate 100.
The gap 1s generated by the uneven portions of the upper
surface 51a of the first portion 51. Herein, the uneven
portions of the upper surface 51a of the first portion 51 are
caused by the first wires 20. Thus, resin burr that 1s protruded
from the end 31 of the molding resin 30 can be eflectively
avoided by restricting the resin material leakage.

In the molding process, when pressing the resin film 50
using the metal mold 100, the resin film 350 1s deformed and
the deformation of the resin film 50 may relax the pressure
applied to the first wires 20 and the substrate 10 disposed
immediately under the resin film 50. Thus, damage to the
substrate 10 and the first wires 20 can be reduced by the resin
film 50.

Conventionally, as shown 1n FIG. 7A, a force concentra-
tion point caused by a difference between the linear expan-
sion coethicients of the molding resin and the substrate 1s
positioned at an interface between the end 31 of the molding
resin 30 and the substrate 10. According to the mold package
in the present embodiment, the force concentration point
caused by the linear expansion coeflicient difference 1is
positioned at a corner 34 at which the rising portion 33
connects with the upper surface 52a of the second portion 52
in the integrally-shaped resin film 50 as shown in FIG. 1B.

According to the present embodiment, the above-de-
scribed force 1s avoided from being concentrated at the end
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31 of the molding resin 30. Thus, the molding resin 30 1s
avoided from being detached or separated from the substrate
10. In the present embodiment, the resin film 50 has a lower
clastic modulus and 1s softer than the molding resin 30.
Further, the height d2 of the rising portion 53 1s appropri-
ately set to be equal to or higher than 1 micrometer, or more
preferably, set to be equal to or higher than 5 micrometers.

The resin film 50 has a relatively lower elastic modulus.
Thus, the deformation quantity of the resin film 50 1increases
with an increase of the softness of the resin film 50 or with
an increase of the thickness of the resin film 50. When the
deformation quantity of the resin film 50 increases, the
second portion 52 of the resin film 50 has a more planarized
upper surface 52a. With consideration of the deformation of
the resin film 50, the elastic modulus and the thickness of the
resin film 50 may be properly decided.

Second Embodiment

The following will describe a mold package according to
a second embodiment of the present disclosure with refer-
ence to FIG. 5. The following will mainly describe different
part of the second embodiment compared with the first
embodiment.

As shown 1n FIG. 3, in the present embodiment, the resin
film 50 includes a protruded portion 35. The protruded
portion 55 1s disposed at an outside portion of the molding
resin 30, and 1s disposed farther than the second portion 52
from the end 31 of the molding resin 30. The protruded
portion 55 1s protruded from the resin film 350 and has a
surface higher than the upper surface 352a of the second
portion 52. The resin film 50 having the above-described
protruded portion 55 may be formed using an upper mold
101, which has a recessed portion corresponding to the
protruded portion 55, 1n the molding process.

In the present embodiment, the protruded portion 355
functions as a stopper for stopping the leakage of the resin
material of the molding resin 30 in the molding process.
Specifically, in a case where the resin material of the
molding resin 30 1s leaked from the cavity 103 of the metal
mold 100 to the upper surface 52a of the second portion 52
of the resin film 50, a spread of the molding resin 30 can be
restricted by the protruded portion 55.

Third Embodiment

The following will describe a mold package according to
a third embodiment of the present disclosure with reference
to FIG. 6. As shown 1n FIG. 6, a protection film P1, which
1s used 1n the conventional art, may be disposed on the first
wires 20. In this case, the protection film P1 1s disposed
between the resin film 50 and the first wires 20 (refer to FIG.
7A and FIG. 7B). Further, the protection film P1 may also be
disposed on the first wires 20 1n each of the foregoing
embodiments.

Other Embodiments

The substrate 10 may be provided by a ceramic substrate
made of ceramic materials, such as alumina or silica.

A mold package having a structure different from the
above-described structure may also be used under a condi-
tion that the molding resin partially seals the one surface 11
of the substrate 10 and the wires 20 disposed on the one
surface and the wires 20 are arranged to straddle the end 31
of the molding resin 30. For example, the molding resin 30
may also be disposed at another surface 12 to seal another
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surface 12 of the substrate 10 1n addition to the one surface
11 of the substrate 10. Further, a mold package in which the
clectric components 40, 41 are omitted may also be provided
as the mold package according to the present disclosure.
In the foregoing embodiments, the first wiring part 20
includes multiple first wires arranged 1 a direction at
intervals. As another example, the first wiring part 20 may
include at least one first wire a portion of which 1s exposed
from the molding resin 30 and the remaining portion 1s
sealed by the molding resin 30. In this kind of {first wiring
part 20, the end 31 of the molding resin 30 1s also arranged
along a direction that intersects with the wire of the first
wiring part 20 at the middle portion of the first wiring part
20. For example, the first wiring part 20 may include only
one first wire 20. In this case, the uneven portions are also
formed on the surface of the resin film 50 caused by the one
first wire 20 and a portion of the one surface 11 of the
substrate 10 placed adjacent to the one first wire 20.
While the disclosure has been described with reference to
preferred embodiments thereot, 1t 1s to be understood that
the disclosure 1s not limited to the preferred embodiments
and constructions. The disclosure 1s mntended to cover vari-
ous modification and equivalent arrangements. In addition,
while the various combinations and configurations, which
are preferred, other combinations and configurations,
including more, less or only a single element, are also within
the spirit and scope of the disclosure.
The mnvention claimed 1s:
1. A mold package comprising:
a substrate having a first surface and a second surface
disposed opposite to the first surface;
a wiring part disposed on the first surface of the substrate
and protruded from the first surface of the substrate;
a molding resin disposed on the first surface of the
substrate, wherein the molding resin partially seals the
first surface of the substrate and partially seals the
wiring part, the molding resin includes an end disposed
on the wiring part and intersects with the wiring part,
and the end of the molding resin 1s disposed at a
periphery portion of the molding resin so that a portion
of the wiring part 1s exposed from the molding resin
and a remaining portion of the wiring part 1s sealed by
the molding resin; and
a resin film disposed between the first surface of the
substrate and the end of the molding resin, wherein the
resin film seals the wiring part and a portion of the first
surface of the substrate which 1s adjacent to the wiring
part, the resin film extends from an mner side of the end
of the molding resin to an outer side of the end of the
molding resin, the resin film includes a first portion
disposed at the nner side of the molding resin and a
second portion disposed at the outer side of the molding,
resin, the second portion 1s seamlessly integrated with
the first portion, the first portion of the resin film has an
upper surface and the second portion of the resin film
has an upper surtace, the upper surface of the second
portion 1s lower than the upper surface of the first
portion by providing a rising portion between the
second portion and the first portion, and the upper
surface of the second portion has less uneven portions
that are caused by the wiring part compared with the
upper surface of the first portion.
2. The mold package according to claim 1, wherein
the resin film further includes a protruded portion that 1s
disposed at the outer side of the end of the molding
resin and 1s disposed farther from the end of the
molding resin compared with the second portion, and
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the protruded portion has an upper surface that 1s pro-
truded relative to the upper surface of the second
portion.

3. A manufacturing method of a mold package,

wherein the mold package includes:

a substrate having a first surface and a second surtface
disposed opposite to the first surface;

a wiring part disposed on the first surface of the substrate
and protruded from the first surface of the substrate;

a molding resin disposed on the first surface of the
substrate, the molding resin partially sealing the first
surface of the substrate and partially sealing the wiring
part, the molding resin including an end disposed on the
wiring part and intersecting with the wiring part, and
the end of the molding resin being disposed at a
periphery portion of the molding resin so that a portion
of the wiring part 1s exposed from the molding resin
and a remaining portion of the wiring part 1s sealed by
the molding resin; and

a resin film disposed between the first surface of the
substrate and the end of the molding resin, the resin
film sealing the wiring part and a portion of the first
surface of the substrate which 1s adjacent to the wiring

part, and the resin film extending from an inner side of

the end of the molding resin to an outer side of the end
of the molding resin,

the manufacturing method comprising:

a preparation process preparing the substrate on which the
wiring part 1s disposed;

a resin film formation process forming the resin film on a
predetermined portion of the first surface of the sub-
strate, wherein the predetermined portion 1s a portion
that faces the resin film to be formed; and
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a molding process placing the substrate to which the resin
film 1s attached in a metal mold and forming the
molding resin on the first surface of the substrate,
wherein the metal mold has a cavity and the cavity has
a shape corresponding to a shape of the molding resin,
and the end of the molding resin 1s disposed on the
wiring part via the resin film and intersects with the
wiring part,

the resin film 1ncludes a first portion disposed at the inner
side of the molding resin and a second portion disposed
at the outer side of the molding resin, the second
portion 1s secamlessly integrated with the first portion,
the metal mold 1s partially contacted with and pressed
on the resin film in the molding process to shape the
second portion of the resin film, and the second portion
of the resin film has an upper surface disposed lower
than an upper surface of the first portion by a rising
portion, and

the molding resin 1s filled 1n the metal mold after the
upper surface of the second portion 1s pressed by the
metal mold to have less uneven portions compared with
the upper surface of the first portion.

4. The manufacturing method of the mold package

according to claim 3, wherein

the second portion 1s pressed by the metal mold 1n the
molding process to form a protruded portion, and
the protruded 1s disposed at the outer side of the end of
the molding resin farther from the end of the molding
resin compared with the second portion and has an
upper surface protruded relative to the upper surface
of the second portion.
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